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TIlE  EFFECT  OF ARSENIC  COMPOUNDS  ON THE  ROUS 
CHICKEN  SARCOMA.* 
BY  CASIMIR  FUNK,  D.Sc. 
The  chemotherapy of cancer,  a  subject much  studied of late,  has 
been investigated up to the present with rat and mouse tumors only. 
The  results  thus  far  obtained  are  contradictory,  perhaps  for  the 
reason that  in rats and mice a  spontaneous disappearance  of tumors 
is  not  infrequent,  while,  furthermore,  diet  and  environment  mark- 
edly influence the rate  of tumor growth. 
The  author  decided  to  perform  some  chemotherapeutic  experi- 
ments with the Rous spindle  celled chicken sarcoma,  because, in his 
hands  at least,  this  growth has  never undergone  spontaneous  retro- 
gression.  Various  arsenic  compounds  were  selected  for  the  test, 
since  arsenic  has  shown  itself  to  be useful  in  the  treatment  of  cu- 
taneous  sarcomas.  Moreover,  arsenic  is  of  use  in  certain  infec- 
tions; and there is evidence for the view that the chicken sarcoma  is 
of  an  infectious  nature. 1  For  such  reasons  a  curative  action  of 
arsenic  seemed  at  least  possible. 
For the experiments  chickens  four to six weeks old of the  Plym- 
outh  Rock  variety  were  used,  and  the  tumor  was  implanted  in 
the pectoral muscle of one side.  The  arsenic compounds employed 
were  arsenic  and  arsenious  acids,  cacodylic  acid,  atoxyl,  and  neo- 
salvarsan.  Fowls,  as  Ehrlich 2 has  shown,  withstand  much  higher 
doses of arsenic than do mammals.  Large doses were administered 
intramuscularly  every second day:  for the first  experiment  into  the 
pectoral muscle containing  the tumor,  but not into the tumor  itself; 
for the second experiment into the thigh.  A slightly beneficial effect 
was  observed as a  result  of the  intrapeetoral  injections,  but the  in- 
jections into the thigh  had no evident result on the tumor. 
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EXPERIMENTAL. 
Experiment  /.--Six batches  of  thirteen  chickens  each  were  inoculated  with 
the  Rous  sarcoma.  Three  days  after  the  inoculation  the  treatment was  begun 
and the injections were repeated every second day,  the  doses being as  follows: 
Arsenic  acid  ...............................  o.I  rag. 
Arsenious  acid  .............................  o.I  mg. 
Cacodylic  acid  .............................  20  rag. 
Atoxyl  .....................................  IO  rag. 
Neosalvarsan  ...............................  50  rag. 
The  injections  were  made  into  the  pectoral  muscle  containing  the  tumor. 
The results of this experiment were as follows : 
Of the control fowls none lived 18  days  after inoculation. 
Of  those treated with  arsenic acid  2  lived  18  days  after inoculation. 
Of  those treated  with  arsenious  acid  6  lived  I8  days  after inoculation. 
Of  those treated with  cacodylic  acid  2  lived  18  days  after  inoculation. 
Of  those treated with  atoxyl  3  lived  18  days  after  inoculation. 
Of  those treated with neosalvarsan  2  lived  18  days  after inoculation. 
In this experiment the injection of arsenic compounds seemed to 
have a slight inhibiting effect on the tumor growth, especially in the 
case of arsenious acid, but in no case was a  cure effected. 
Experiment  II.--In  this  experiment the tumor  was  inoculated  as  usual  into 
the pectoral muscle and the arsenic compounds were injected into the muscle of 
the leg.  The treatment was begun two days before the inoculation of the tumors 
and  was  repeated every second day. 
Controls.  No. inoculated.  Survived  20 days.  Survived  e7 days. 
Controls  27  6  2 
Arsenic acid  29  7  4 
Arsenious  acid  29  7  o 
Caeodylic acid  29  9  2 
Atoxyl  29  7  o 
Neosalvarsan  3o  5  I 
The rapidity of growth of the tumors was the same in the treated 
fowls as in the controls, but in the former the tumor ulcerated more 
quickIy. 
SUMMARY. 
Arsenic and  arsenious  acids,  cacodylic acid,  atoxyl,  and  neosal- 
varsan  fail  to  influence markedly the growth of  the  Rous  chicken 
sarcoma. 